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A Geothermal Approach to Power-to-X (PtX)
in El Salvador, Chile and Kenya
__

The study was conducted by Mannvit and GTN for GIZ
to anlyse the current situation and opportunities of geothermal energy for PtX, 
focusing on El Salvador, Chile and Kenya.

The report is available at the PtX-hub website

https://ptx-hub.org/wp-content/uploads/2023/05/International-PtX-Hub_202305_A-geothermal-approach-to-PtX.pdf


The main powerfuels produced with PtX
__



Hydrogen production cost
__

*Unbroken hydrogen cost lines are for AEL electrolysers, and the corresponding broken lines are for PEM electrolysers.



The stable power generated by 
geothermal energy is advantageous 
as it ensures a high capacity factor.

Direct use of geothermal heat 
sources e.g. heat supply for SOEC.

The non-condensable geothermal 
exhaust gas might already contain H2
and CO2.

Oxygen as a by-product from 
electrolysers is saturated with water 
vapour and difficult to liquify. It can 
however be used for various 
processes in relation to geothermal 
e.g. fish farming.

Co-benefits of using
geothermal sources for PtX
__



Energy status in Kenya
__

Kenya aims at building a net zero economy by 2050 
and has set a target of transitioning to 100% renewable
energy by 2030.

Kenya‘s geothermal capacity growth has been one of 
the fastest in the world for the past years. Expansion
estimates for renewable energy in 2020-2040 are

• Geothermal power - up to 800 MW

• Wind power - up to 1750 MW 

• Solar PV - 550 MW

Currently, Kenya has a renewable energy surplus
during the night and even sometimes during the day.



PtX in Kenya
__

Opportunities for the use of geothermal and variable renewable
technologies for PtX in Kenya are currently being explored.

A government working group is developing strategies on how the
government can support PtX projects.

Three areas have been identified as high potential for PtX from 
geothermal power in Kenya.

• Mombasa and surrounding area (Coast) due to the vicinity to
existing infrastructure and the availability of water from desalination. 
Electricity must be transmitted from the Central and Western parts of 
the country.

• Wider Olkaria area (Rift Valley) due to the vicinity to power
generation sources and important power network nodes. 

• Wider Nairobi area due to vicinity of generation sources, availability
of infrastructure, industrial processes and service companies as well
as research and development.



In a recent study on the potential
for PtX / green H2 in Kenya1, the
main conclusions are that the
opportunities for use of 
hydrogen can be split into two
fields:

1. As a commody for chemical
and industrial scale uses, 
e.g. fertiliser production.

2. As an energy source / 
energy carrier.

PtX / Green Hydrogen
in Kenya
__

1 Ministry of Energy Kenya; GIZ. Baseline Study on the 
Potential for Power-to-X/Green Hydrogen in Kenya, 2022.



PtX / Green Hydrogen in Kenya
__



Main conclusions for PtX in Kenya
__

One of the greatest opportunities for PtX in Kenya is the production of ammonia for fertiliser
production.

Kenya could become a refilling point for ships in the Indian ocean. 

• Global issues and policies related to the blue economy and clean energy for ships are 
expected to affect port operations.

Local experts also pointed out the importance of considering the following when studying the potential
of using geothermal energy for PtX projects in Kenya:

• The stress on water availability

• Reduction of available electricity for general use

• The short- and medium term electricity demand in Kenya 



Using more than one renewable
energy source (at least in the
beginning) for PtX projects can be a 
feasible option.

The location of the proposed
project should be studied
thoroughly. Important factors to look
at are the cost, the market, 
proximity to labor and prospect of 
renewable energy development.

Investigate the energy cost and
options. Make cost analysis before
investment decisions are made.

Recommendations to
PtX developers
__



Thank you

Katrín Ragnarsdóttir | katrinr@mannvit.is
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